ABSTRACT Background: Scientific studies on the prevalence of mental health problems in elite athletes are rare, and most have had considerable methodological limitations, such as low response rate and heterogeneous samples.
INTRODUCTION
Despite some prominent cases (eg, Reng and Enke, 1 Biermann and Schäfer, 2 Rafati 3 ), mental health problems are rarely reported in football and other sports. It is possible that the physical activity, 4 5 the team support or the 'privileged' life (eg, financial security, access to various resources, admiration from the public) associated with professional football protects these players from getting mental disorders, or that people with a predisposition for mental disorders do not become high-level athletes. But it is also possible that the stigma attached to mental health issues makes it an under-investigated and under-reported area in top-level football and other elite sport. [6] [7] [8] Scientific studies on the mental health of athletes are rare, [9] [10] [11] and their results are inconsistent. Many studies focused on college athletes in the USA, [12] [13] [14] [15] [16] [17] [18] and few investigated the top-level national athletes. [19] [20] [21] Many studies included athletes from various sports without providing prevalence data for specific types of sport. 12 13 17-20 22 Up to now, only one study reported mental health problems of active high-level male football How might it impact on clinical practice in the near future?
▪ Awareness and knowledge of athletes' mental health problems need to be raised in coaches and team physicians. ▪ Adequate psychotherapeutic and/or pharmacological treatment should be provided to athletes in need.
What are the new findings?
▪ Swiss first league (FL) football players have the same prevalence of depression as the general population, while male U-21 players have a higher prevalence of depression. ▪ Symptoms of a severe depression were present in on average one player of each female FL team and each male U-21 team, as well as in one player in two male FL teams. ▪ Six (1.4%) players had an at least moderate anxiety disorder, which is a significantly lower prevalence than that seen in the general population. ▪ Significant differences were observed with regard to player characteristics, such as age, gender, player positions, level of play and current injury.
players. 23 A further study analysed career-time mental health problems of female elite football players (Prinz and Junge, submitted). Some studies had a low response rate (eg, 25.1% 19 ; 29% 23 ), and others did not even report it. 12 15 18 20 24 This is a serious methodological limitation, since potential selection effects might have biased the reported prevalence.
Most studies on mental health of active athletes have investigated depression, and few have looked into anxiety, eating disorders, abuse of alcohol or unspecific mental health problems such as distress and burnout. Depression was most frequently measured using the Centre of Epidemiologic Studies Depression Scale (CES-D 25 ) (table 1) . For other mental health problems, various measurements were used, which makes a comparison of results and, consequently, a conclusion on the prevalence, almost impossible.
The percentage of athletes classified as depressed varied from 3.6% 21 to 37% 24 ; if results solely based on the CES-D were regarded, the range was still 16% 15 to 36%. 12 In most studies, a higher prevalence of depression in female rather than in male players was reported.
12 13 18-20 Nixdorf et al 20 found different prevalence rates of depression in professionals (15%), and junior (20%) and amateur athletes (29%), however, the means of these groups were similar. Further, significantly higher average depression scores were observed in individual rather than in team sport athletes. 20 Thus, differences in the athletes' characteristics may have contributed to the heterogeneous results in addition to the methodological problems mentioned above.
Very little information about the prevalence of anxiety in active athletes was found in the literature. 13 14 18 19 21 In studies using different self-report questionnaires, the reported prevalence of anxiety symptoms varied between 3.8% 19 Therefore, the aim of the present study was to evaluate the depression and anxiety, in a homogenous and representative group of top-level male and female athletes. The prevalence of depression and anxiety will be assessed in all players of all Swiss first league (FL) football teams and compared to data of the general population. In addition, effects of player characteristics on depression and anxiety will be analysed.
METHODS
The present study was conducted as part of a larger project on concussion in football (Swiss Concussion Project), and approved by ethics commission Kanton Zürich, Switzerland. All male and female football teams of the highest league in Switzerland were invited to take part in the project. The participating players provided informed consent and filled in the questionnaire analysed in the present study during the baseline examination of the Swiss Concussion Project.
The questionnaire included questions on playing position, number of matches and training sessions, number of injuries and frequency of intake of medication (for pain, sleep, relaxation, depression, anxiety and others) in the previous 12 months, current injuries (yes/no), as well as the German version of the CES-D 25 and of the Generalized Anxiety Disorder (GAD-7 26 ). The validated German versions of the CES-D and GAD-7 were used. 27 28 The CES-D 25 is a self-report scale designed to measure symptoms of depression experienced in the past week. Based on the answers to the 20 items on a four-point Likert scale (0-3), a depression score between 0 and 60 is calculated. Questionnaires with more than 33% missing values were excluded from the analysis; for questionnaires with fewer missing values, these were replaced with the individual average response. The cut-off score for mild to moderate depression is 16, and for possibility of major depression is more than 21.
25
The GAD-7 is a seven-item questionnaire on symptoms of a GAD in the last 2 weeks. A sum score is calculated by adding the answers to the seven items on a four-point Likert scale (0-3), scores range from 0 to 21. Questionnaires with more than 33% missing values were excluded from the analysis; for questionnaires with fewer missing values, these were replaced with the individual average response. The cut-off score is 10 or more for a moderate, and 15 or more for a severe anxiety disorder. 26 28 All data were processed using Excel and SPSS. Statistical methods applied were means with SD, frequencies with percentage, correlation, t test, analysis of variance and χ 2 test. Significance was accepted at p<0.05.
RESULTS
All 10 women's teams and 9 of 10 men's teams of the first football league in Switzerland, as well as 4 male U-21 teams took part in the study. The total group comprised 471 top-level football players. The mean age of the players was 22.3 years (SD=4.47), and differed significantly between the three subgroups (F=103.5; p<0.001) (for details see table 2 ). Most of the players were midfielders (168; 35.7%) and defenders (148; 31.4%), followed by attackers (63; 13.4%), goalkeepers (47; 10.0%) and players with more than one playing position (22; 4.7%). The distribution of playing positions was similar in the three subgroups. The players had played on average 36.2 matches (SD=17.3) in the last 12 months. On average, male FL players played more matches than female FL players (t=3.77 p<0.001) and male U-21 players (t=4.94; p<0.001). Based on the number of international and national matches (friendly matches excluded), players were divided into three levels of play (for details see table 2). The distribution of level of play was similar for male and female FL players but different in U-21 players (χ 2 =9.98; p<0.01 resp. χ 2 =9.73; p<0.01). The players had incurred on average 1.39 performance-limiting injuries (SD=1.13) in the last 12 months. The mean number of injuries was similar in male and female FL players, and significantly higher in U-21 players (t=2.45; p<0.05 resp. t=2.41; p<0.05). Almost every fifth player (17.5%) was currently injured with no significant difference between the subgroups. Three (0.6%) players took sleeping pills daily, one (0.2%) a sedative/tranquiliser and one (0.2%) took antidepressants.
Depression
The CES-D was answered by 432 (91.9%) players. The response rate was significantly higher in female than in male FL players (χ 2 =15.3; p<0.001), the response rate of U-21 players was between the FL subgroups and not statistically different from either (for details see table 3 ).
The depression score of the entire group was on average 8.60 (SD=5.52), and indicated a mild to moderate depression in 33 (7.6%) players and a major depression in 13 (3.0%) players. On average, 1.3 player in each male FL team, 2.3 players in each female FL team and 2.8 players in the male U-21 teams had symptoms of an at least mild depression. Symptoms of a severe depression were present in about one player per two male FL teams, and one player per female FL and one per male U-21 team. The CES-D score correlated significantly with the age (r=−0.178; p<0.001) and number of matches (r= −0.240; p<0.001) but not with the number of injuries in the previous 12 months.
Male FL players had significantly lower average depression scores than male U-21 (t=3.76; p<0.001) and female FL players (t=4.26; p<0.001) (for details see table 3). Compared to the general population of the same gender, male and female FL players had similar average depression scores, while male U-21 players had significantly (t=4.53; p<0.001) higher scores. The percentages of players with CES-D scores indicating different severities of depression were similar in the three subgroups, and all subgroups were similar to the general population of the same gender (for details see table 3 ).
The average depression scores differed significantly between playing positions (F=3.53; p<0.01) and levels of play (F=7.70; p=0.001) in the entire group (for details see table 4). In the subgroups, differences were only significant for playing position in male FL players (F=2.57; p<0.05) and for levels of play in U-21 players (F=4.56; p<0.05). Injured players had higher depression scores than uninjured players in all subgroups but the results were statistically significantly (t=1.99; p<0.05) only for the entire group.
Anxiety
Almost all players (95.5%) answered the GAD-7 without any differences between the subgroups. The anxiety score of the entire group was on average 2.14 (SD=2.37), and indicated an at least moderate anxiety disorder in 6 (1.4%) players. Three (50%) of the six players with an anxiety disorder also had a depression. The GAD-7 score correlated significantly with the CES-D score (r=0.584; p<0.001), age (r=−0.120; p<0.05) and number of matches (r=−0.204; p<0.001) but not with number of injuries in the previous 12 months. Male FL players had significantly lower average anxiety scores than male U-21 (t=2.26; p<0.05), female FL players (t=5.00; p<0.001) and the general population (t=4.96; p<0.001). The average anxiety scores of FL female players and of male U-21 players were similar to the general population of the same gender. The percentage of players with GAD-7 scores indicating anxiety disorder was similar in the three subgroups, and in the entire group, significantly lower than in the general population (χ 2 =16.9; p<0.001) (for details see table 3 ).
The average anxiety score differed significantly between playing positions (F=2.46; p<0.05) and the three levels of play (F=5.17; p=0.01) for the entire group (for details see table 4). In the subgroups, differences were only significant for levels of play in U-21 players (F=3.91; p<0.05). Injured players had higher average anxiety score than uninjured players in the three subgroups, but the result was statistically significantly (t=2.20; p<0.05) only for the entire group.
DISCUSSION
For the evaluation of a prevalence rate, it is extremely important to investigate a representative group of the target population. The lower the expected prevalence the more important the sample size and response rate to avoid a potential response bias. A low response rate can falsify the true prevalence when primarily people show interest in or are affected by the topic answer, or the opposite, for example, when the subject is stigmatised. Therefore, entire teams and almost the entire first Swiss football league were included in the present study. With a total of 471 players, our sample is larger than others in studies on the mental health of athletes. More importantly, all players of 23 teams took part in the study, and 92% filled in the depression and 96% the anxiety questionnaire. Thus, response rate in the present study is higher than in any previous study in this area. The prevalence of depression in the present study was 9% in male and 13% in female players. These proportions are similar to the general population, 29 but substantially lower than those of six other studies on athletes, using the same questionnaire and cut-off score (15.6% 15 to 33.5% 12 ), and also lower than those of five studies using other assessment methods in athletes, 17 20 22-24 but higher than those reported by Storch et al 18 and Schaal et al 21 (for details see table 1 ). The prevalence of an at least moderate anxiety disorder was 1.4% in the present study and, thus, significantly lower (χ 2 =16.7; p<0.001) than in the general population (6%), 28 lower than reported by Gulliver et al 19 (7.1%), using the same questionnaire and cut-off, and lower than in other studies using different assessment methods on athletes. 13 14 18 21 However, a significant correlation was observed between depression and anxiety, as reported previously. 13 21 The differences between the present and previous studies might be due to the assessment methods and/or response rates (as outlined above), but could also be influenced by characteristics of investigated athletes, such as age, gender, sport, level of skill and nationality. In the present study, several significant differences in depression and anxiety were observed with regard to player characteristics. The higher prevalence of depression in female than in male players found in the present study is in agreement with previously studies on athletes 12 13 18-20 and on the general population. 28 29 Injured players had higher scores for depression and anxiety than uninjured players, as previously described (for overview see Ref. 11) . Attackers and players playing in more than one playing position had the highest, and midfielder the lowest, average depression score. Similar results have been reported on top-level German female players (Prinz and Junge, submitted). The average depression score decreased with a higher level of play, and was lower in male FL players than in U-21 players. These results are in agreement with Nixdorf et al, 20 who reported different prevalence rates of depression in professionals (15%), and junior (20%) and amateur athletes (29%), even if their prevalence rates were higher. These results might explain (in addition to the differences in the response rate) why the top-level football players investigated in the present study had a lower prevalence of depression than reported from NCAA Division I athletes (see table 1 ).
In the present study, male and female FL players had similar average depression scores as the general population, but U-21 players had significantly higher scores. Consequently, 6.6% of male FL players had an at least mild to moderate depression compared to 15.1% of the U-21 players. The latter percentage is similar to the prevalence rates reported for male division I baseball players (15.6% 15 ), and closer to the prevalence reported for NCAA Division I American Football players (20% 14 ) and male NCAA Division I athletes from various sports (19% 13 ). Thus, the present study perfectly complements the current knowledge on mental health problems of athletes in a survey on top-level male and female football players.
Although 13 players in the present study had depression scores indicating major depression, only 1 (0.2%) took antidepressants. The low intake of antidepressants in athletes was previously reported by Machnik et al, 30 who analysed urine samples collected from doping control over a 10-year period, and found 0.14% positive for antidepressants in football players. Prinz and Junge (submitted) reported that almost 40% of top-level German female football players wanted or needed psychological support at least once during their careers, but only 10% received it. These results demonstrate that depression and other mental health problems are an under-regarded and often not sufficiently treated aspect of athletes' health.
CONCLUSION
Swiss FL football players are at the same risk for depression and anxiety as the general population, while male U-21 players have a higher prevalence of depression than the general male population. Significant differences in the depression and anxiety were observed with regard to player characteristics, such as age, gender, player positions, level of play and current injury. Future studies on mental health problems in athletes should further analyse such differences to identify risk factors and athletes at risk. On average, symptoms of a severe depression were present in one player of each female FL team and of each male U-21 team, as well as in one player in two male FL teams. But only one player reported taking antidepressants. Thus, it is important to raise awareness and knowledge of athletes' mental health problems in coaches and team physicians, and to provide adequate psychotherapeutic and/or pharmacological treatment to athletes in need.
